Background Musculoskeletal disorders (MSDs) are a leading cause of work-related ill health. Existing literature indicates that pharmaceutical sales representatives (PSRs) report a high prevalence of MSDs, possibly exacerbated by the nature of work (prolonged driving and manual handling). In addition, they experience difficulty in accessing occupational health services.
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Aims
To assess the prevalence of musculoskeletal symptoms and associated risk factors among PSRs in order to assist their occupational health management through raising risk awareness.
Methods
A self-completed questionnaire distributed to 205 PSRs within a UK pharmaceutical company was used to assess the prevalence of musculoskeletal symptoms, psychosocial factors, work tasks undertaken and company car use. To assist understanding of work tasks and organizational factors, semistructured interviews were undertaken with a sample of 12 key personnel.
Results
The questionnaire response rate was 68%. PSRs reported high mileage and 100% reported working from the car in a typical day. Forty-seven per cent reported both manual handling for ‡4 h/day and 'often' or 'sometimes' working from the car. Fifty-seven per cent reported low back symptoms in the last 12 months. Interview data revealed issues relating to car choice, storage in the boot and working from the car, which should be considered when developing priorities for preventive management of MSDs.
Introduction
Musculoskeletal disorders (MSDs) are the most commonly reported cause of ill health resulting from, or exacerbated by, work in the UK and are a leading cause of lost working days [1] . The relationship between work and MSDs is complex with both psychosocial and physical work factors identified as important [2] . Associations between prolonged driving, time spent in the car, sedentary work and self-reported MSDs have been identified in sales personnel [3] . Musculoskeletal symptoms in drivers have been attributed to prolonged sitting, fixed postures, vibration, loss of lumbar lordosis, asymmetric forces acting on the spine and manual handling [4] . The problem is cumulative, with those driving for $20 h/week more likely to take sick leave due to low back symptoms [5] . Increasing use of the car as a mobile office may also be problematic [6] .
There is some evidence that pharmaceutical sales representatives (PSRs) are at increased risk of ill health due to the nature of their work [7] . Previous research has indicated that PSRs are exposed to long working hours, prolonged driving and manual handling of promotional materials [8] and a high percentage have reported musculoskeletal pain [9] . In a survey of Japanese PSRs, 53% reported low back pain, with 78% feeling this was exacerbated by driving [9] . A survey of Turkish PSRs [8] revealed long working hours (mean 50 h/week) and a high exposure to driving (mean 25 h/week). Nearly all (90%) reported musculoskeletal pain most commonly in the lower back (55%), followed by the shoulders (41%) and neck (35%).
The potential risks to PSRs' occupational health have been summarized as: increased risk of road traffic accidents, ergonomic issues associated with long periods driving, isolation, limited access to occupational health services, problems identifying health issues at early stages and personal safety issues [10] . The characteristics of PSRs' work complicates the provision of occupational health services and its autonomous nature can result in a resistance to training, which may be seen as an attempt by the employer to exert control [11] . As PSRs spend a considerable amount of time working remotely, it can be difficult for occupational health practitioners to reach them [10] .
Given the amount of time spent in the car and in travel from site to site, it is probable that, in common with similar occupational groups, PSRs work from their car, which may be a risk factor for poor musculoskeletal health [6, 7] . This has not been explored in previous research with PSRs. Better understanding of PSRs' job tasks should help ensure occupational health services are appropriately targeted. This paper reports on a study that examined the selfreported prevalence of musculoskeletal symptoms among PSRs and sought to identify associated risk factors.
Methods
Following piloting with five participants, an anonymous questionnaire was administered to the sales force of a UK pharmaceutical company in January 2008. Completion of the Loughborough University ethical checklist [12] indicated that no further ethical approval for the study was required. The questionnaire was distributed via an online survey tool to 205 PSRs who had reported driving $15 000 work miles/year.
The Nordic Musculoskeletal Questionnaire, used in similar research [5] , assesses the prevalence of musculoskeletal 'troubles', defined as aches, pain, discomfort, numbness or tingling [13] . It allows for analysis of point prevalence (7 days), period prevalence (12 months) and severity (effect on normal activity in the previous 12 months) in different body areas. In this paper, these 'troubles' are referred to as musculoskeletal symptoms. An additional question asked whether respondents' symptoms were perceived to be actively related to the work that they did [14] . The questionnaire also assessed other risk factors associated with low back pain, namely, work tasks, driving exposure and adjustable features of their car.
Psychosocial factors are also known to be associated with MSDs [15] . Organizational support was explored using a shortened version of Eisenberger et al.'s scale [16] . Respondents rated their agreement with eight questions regarding perceived organizational support, using a seven-point Likert scale. Job satisfaction and turnover intentions were assessed using sections of the Michigan Organizational Assessment Questionnaire [1] . Respondents rated job satisfaction and turnover intentions on a seven-point Likert scale.
Psychological distress was assessed using the General Health Questionnaire (GHQ)12 [17] , previously used in non-clinical samples to identify psychological distress with high sensitivity and specificity [18] . It is commonly used to evaluate stress [19] . Respondents reported recently experienced difficulties in 12 areas, for example, concentration and sleep. Both the four-point Likert scale and the caseness scoring systems were used. These are the standard approaches to scoring the GHQ12 with a combined caseness score of $4 indicating some kind of anxiety or depressive disorder [19] .
To ensure that any resulting intervention activities were likely to meet the specific needs of the organization, respondents were asked to complete a series of questions indicating their readiness to change behaviour to reduce the risk of MSDs arising from work. Five stages of change are identified [20] : 'pre-contemplation' (resistance to recognizing or modifying behaviour), 'contemplation' (thinking about changing, but not ready to act), 'preparation' (intending to change or having made specific plans), 'action' (having recently changed the behaviour) and 'maintenance' (working to consolidate gains made).
Independent measures of employee health, for example, sickness absence or reported injury were not available from the employer, so semi-structured interviews were conducted with a sample of 12 managers and PSRs, selected by the research team's main contact in the organization for their knowledge of policies and practices. Interviews explored issues raised by the questionnaire and helped confirm their findings. Interviewees were asked about details of their job, driving ergonomics, occupational health management systems, driver training and measures for improving driver health. The interviews were analysed using 'template analysis' where text is thematically organized and analysed according to a set of codes developed a priori [21] .
Results
In total, 145 responses were received, but respondents who did not report details of their driving exposure were excluded, leaving 140 completed questionnaires, a 68% response rate.
Descriptive statistics from the questionnaire are reported here. Given the homogeneous nature of the sample, attempts to correlate variables (for example, mileage and musculoskeletal symptoms) did not reveal useful data. The quantitative data are illustrated, where appropriate, by qualitative data from the interviews. Table 1 provides details of the respondents (70 males and 69 females). Most (97%) worked full time. The mean duration of the working week was 43 h (SD 7.2), with 35% of the sample working in excess of this. The average reported annual work mileage was nearly 22 000 miles with an average of 20 h/week (SD 9.1) spent sitting in the car. Job satisfaction was high (mean 6.5, SD 0.9) and turnover intentions were low (mean 2.2, SD 1.2). The mean score for the GHQ was 10.9 (SD 5.5), and 38% of respondents scored in excess of the mean. Using caseness scoring, 14% of respondents had scores of $4, indicating distress. Most respondents (76%) reported undertaking planned physical exercise for an average of 4.3 h in a typical week. Of these, the most frequently reported planned activity was 'going to the gym' (27%), followed by walking (16%) and running (12%).
Interviewed PSRs described their work tasks as selling their organization's product to general practitioners and hospital doctors and consequently meeting them in their place of work, often visiting up to 20 doctors/day, each in a different location. This involved considerable time driving and getting in and out of the car. All reported they were unable to plan their visits to minimize time spent in the car since meetings were planned at the doctors' convenience. Interviewed PSRs reported that stress in their job was perceived to be high as each team had targets to meet. Driving from meeting to meeting, often in heavy traffic, was also perceived as stressful. Despite this perceived stress, job satisfaction was high and turnover intentions were low (see Table 1 ).
All questionnaire respondents undertook at least one work activity in their car during a typical day. This was most frequently using a mobile phone (96%), followed by paperwork (77%) and using a laptop (63%) ( Table 2) . Eighty-three per cent reported eating lunch in their car. Figure 1 shows a breakdown of work activities carried out 'sometimes' (1-2 days/week) and 'often' (3-5 days/week) for $4 h/day. Nearly half of respondents (47%) reported 'sometimes' or 'often' working in their car for $4 h/day. Interviewed PSRs reported the need to work in their car between meetings, to reduce the need to work at home in the evenings.
Nearly half (47%) of PSRs reported 'sometimes' or 'often' carrying items .5 kg for $4 h/day. All PSRs interviewed identified these items as laptops, publicity materials, gifts for doctors, refreshments for meetings and stands for careers fairs. These items were delivered to their homes in boxes and stored in garages, stairways and home offices and were often heavy and difficult to move. Such items were often stored in the boot space in an ad hoc manner (Figure 2) .
Most questionnaire respondents were satisfied with the adjustable features of their car and their resulting posture. Twenty-five per cent of respondents were dissatisfied with the lumbar support and 45% reported that it could not be adjusted up and down. Most were generally satisfied with the space in their car, with 93% reporting enough leg room, 92% reporting sufficient space between the pedals and 83% reporting enough room for their left leg. Eightyfour per cent reported that it would be very difficult for them to use public transport for their work.
Given the apparent importance of the use of a car for work purposes, interviewed PSRs were asked what factors influenced their choice of vehicle. All reported that workrelated factors were not priorities for car choice but that prestige, engine size, tax bracket, appearance, size and lifestyle-related factors such as boot space to accommodate family pets were important. Interview respondents appeared to consider their car a perk of the job, rather than a work tool.
Most questionnaire respondents (84%) reported experiencing some form of musculoskeletal symptom in the (67) 14 (10) Eating lunch 113 (81) 3 (2) PDA, personal digital assistant.
last 12 months. The most frequently reported areas were the lower back (57%), neck (46%) and shoulders (45%) ( Table 3) . Twenty-six per cent of respondents indicated that low back symptoms had prevented them from carrying out their normal activities with 37% attributing this discomfort to work-related activities. Sixty-seven per cent reported a lifetime prevalence of low back symptoms. The most frequent reported cause among those who completed a question asking what had brought this on (n 5 62) was 'activity at work' (23%) ( Table 4) .
As regards their readiness to change behaviour to reduce the risk of MSDs arising from work, the majority (57%) were classified as pre-contemplative, with 19% in the contemplative stage, 7% in the preparation stage, 2% in the action stage and 6% in the maintenance stage. Ten per cent did not complete this section of the questionnaire.
Discussion
PSRs in this study frequently reported musculoskeletal symptoms with 84% indicating some kind of symptom in the last 12 months, most frequently low back symptoms (57%). Lifetime prevalence of self-reported low back symptoms was 67% and the most frequently perceived cause was 'activity at work', specifically driving, perhaps not surprising given that the sample were all high-mileage drivers. These prevalence levels are similar to those reported in studies of PSRs in Japan [9] and in Turkey [8] . Nearly half of the respondents in the current study reported neck symptoms (46%) and shoulder symptoms (45%) in the last 12 months, consistent with previous research in which 41% reported shoulder pain and 35% neck pain [8] . This suggests that PSRs across cultures similarly experience musculoskeletal symptoms. Although it is not possible to draw direct comparisons with other occupations, data from Danish sales people indicate similar prevalence [3] . Data from the general UK population suggest that period prevalence of neck symptoms is 34% [23] and of back symptoms 49% [24] . 
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PSRs in this study reported exposure to a range of risk factors for MSDs, namely, driving, working from the car and manual handling, and reported spending nearly half of their working week sat in their car. Previous research suggests that sales people spend nearly 40% of their working week in the car [25] . Our study population consisted of PSRs who had submitted mileage claims of 15 000 miles/year or more in the previous year, but annual work mileage reported by study respondents varied from 6000 to 56 400 miles (Table 2) . Reasons for this discrepancy may be that questions relating to mileage were unclear, that respondents may not be submitting accurate mileage claims or that their annual mileage may have changed since the previous year.
Despite this inconsistency, respondents were exposed, on average, to high mileage and extended periods in their cars with nearly half of respondents reporting working in a car for $4 h in a typical day. High mileage and exposure to prolonged periods sitting in a car are associated with musculoskeletal symptoms and increased sickness absence [4] and these are risks to the occupational health of PSRs [10] .
All respondents reported undertaking at least one office work activity in their car in a typical day, the most frequent being mobile phone use. Nearly half undertook such work for $4 h during a typical day. In addition to high mileage and prolonged driving, the use of the car as an office may be a risk factor for musculoskeletal symptoms [6] . Use of the car as a mobile office has not been reported by PSRs in similar studies. As PSRs reported using time in the car to do work which would otherwise need to be done at home at the end of the working day, they may be unreceptive to advice to avoid working from the car, particularly if doing so would lengthen their working day. Previous work has suggested that PSRs are resistant to training advice, viewing it as a method of imposing control [11] .
Manual handling for $4 h daily was widely undertaken. Interviewed PSRs were not storing equipment in their boot according to good manual-handling principles, but were taking an ad hoc approach. Manual handling has been identified as a component of a PSR's work in previous studies [8, 10] and is a known risk factor for musculoskeletal symptoms [26] . Accordingly, PSRs may benefit from specific training on manual-handling techniques. Further research would be needed to develop and assess the efficacy of such training.
In terms of the work tasks reported, it is likely that our research instrument lacked the sensitivity to understand work tasks in detail, e.g. some activities may occur simultaneously, such as making business calls while driving. As such, if on a typical day a PSR undertakes manual (1) Sailing (1) Football (1) Car accident while at work (1) Poor posture (2) Golf (1) Age (2) Height (1) handling for $4 h, works from the car for $4 h and drives to visit a number of doctors, this would result in long working days inconsistent with an average working week of 43 h (for full-time staff). Future research should consider using techniques that are better able to analyse work tasks and the time required to undertake them. Given that much of the data confirmed the importance of the car as a work tool used for travel, as an office and as a means of transporting items requiring manual handling, it is surprising that these factors were not influential in company car choice. Instead, respondents reported a number of other influences suggesting the car is viewed not as a work tool but as a perk of the job. This is supported by research within other sales sectors where company cars are seen as a key motivator to perform well and as a status symbol [27] . Employers should consider the role of 'car choice' in musculoskeletal health and encourage drivers to evaluate the suitability of a vehicle for work tasks.
Although it is difficult to draw direct comparisons, psychosocial measures, specifically job satisfaction and psychological distress were similar to those found in the general population [28] . The majority of PSRs were classified as 'pre-contemplative', i.e. not considering modifying their behaviour at work to reduce the risk of MSDs. Interventions should take account of this, for example by providing training which focuses on raising awareness of the risks of prolonged driving or working from the car [20] and encourages PSRs to recognize the scope of the problem and consider modifying their behaviour to minimize such risks. Successful interventions will need to consider the isolation of PSRs from colleagues and occupational health services [10] and their previously identified resistance to training [11] .
The cross-sectional nature of this study means that causal associations cannot be confirmed. Future research will need to adopt a longitudinal approach in order to develop, administer, refine and assess the efficacy of interventions in order to minimize PSRs' risk of developing MSDs. As this study involved a relatively small sample size, extrapolation to the general population cannot be made with confidence. However, the use of multiple methods of data collection adds value to the quantitative data. Although this study relied on self-reporting of musculoskeletal symptoms, the reliability of which has been questioned [29] , this approach is commonly used and is useful for preliminary investigation of an issue [30] .
Musculoskeletal symptoms appear to be common among PSRs and associated risk factors may include extended periods driving or sat in a car, as well as manual handling and working from the car. The majority of PSRs were not planning to change behaviour likely to pose a risk to their musculoskeletal health and interventions to modify behaviour need to focus on raising awareness of the risks in a manner, which is relevant and accessible to this specific occupational group.
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